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(57) Abstract: Disclosed is a method for repairing a machine part A defect in a portion to be repaired in the machine part is 
^ removed, and a pulse discharge is produced between the defect-removed portion and a formation electrode which is composed of 

a formed body or the like which is made of a metal powder or the like, so that the material and the like of the formation electrode 
- — is deposited in the defect-removed portion by the discharge energy, thereby forming a porous build-up therein. Next, dimensional 
^ finishing is performed for shaping the porous build-up to have a certain thickness. 
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[0104] *fc, m^*6»tt©«>5?KS^ iC&V ^-?/^^C0^«^^^^^(9 

[0105] Mic, 5jSSCJ&^«@37(W:fr«9^ E110(c){c^-rJ:5fc, Si<£>|H^ SiO^ 

-fr5 0 fc*5, Si«fli51fi x ffiSgl£<fcoTj«t-5ft:b>3^ *f58t£l&^ MIM( 
Metal Injection Molding) N ^t^^oT/^UOb^U^ftV \ 
[0106] • ^m*PX^ll<D^t3«9{C, W»J*SrfflV^T, ^ffi71©l?$iS0f^l?$^ 

[0107] Hi^ BtllE(3-6)5lM^Xm^^Tbrt^fC s «SIK^73(D^<|lJ^t 0 -^>'^ 
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[0108] mz<DmffiBm<D<fem\z.^xmm-tz> 0 

[oio9] mminmn^/^-izxvffi'f&ztiztcfr. mmi^m^nm^z^ 

[ono] ~£tc^ m&7ii$%t , m^*/i'^— Kxy)m^tixh^x , wcm,^^— f«63 

[0111] JEfc* MI69, |«71 N &lH5SfC^I§l73te, 

£>> ?t^69<irS630S^^^#^^. (^71^1|Jg£69£<7)it#lH$£\ 
^Hl73£«7l£cD^#^#te, ^*Ve*K m^lt^#4-r?>f#3t{-^oT4Bi9 N 
^K^73^^|*]^71^S63CD«:W^^69^UT5fia^^$iir?>Ci:^ 

[0112] *fc^«^/^-^i>9^69^-^^^^i«^S^J^b$^<t 
*^,^«^/^-^J;^^^71<^^{|lJ^i«^SW^71a?r^L•CV^6fca^> 

> i^i^7i^«u { »{RiJcoii^^^<bT, *-if ^tm59<»g^t£&ii5a65 

^btfXZ&o 

[0113] Hi-, MIE(3-6M®»I^Xa^^7b^^t°--^^Xa^Px.f-^^fco 

[oii4] w±w*a# % f^3<DmwsMm^tit£, tettitofim&ifrto&G&ziBmKmfe 

[0115] ft«7lSrm^6*tc*5»tSll63<D3fe««©taac±#S:+^fc«i^.5^t 

[on6] mm> mmmm73RT*mmi&m63<Dmmzmm69&fri,xmmiz.if£&£ j & 
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[0117] *fc, m^7i<DmmRximm(Dm^\±^fj:<vx, ^-^mm59(Dmmit^ 

m#>Z>^bfrX^Z>tctb, *-tVim59Op n pK£ft±£^S^<b^#-5 0 ^ 
^bfcXZ&o 

[0118] ?—V>'mM59*tf*?-\?ls^l/i?^Z\^^zM&\^ MG3<Dmtftm 

mmm73t(Dmmmm^zx^ x-^temmi \z^xmmmm3(Dmti 
[oii9] mmm) 

IU12 > 02&#J£L"T\ ^3©HJte^fl8©^M^oV^-ClftW-t-5o 
[0120] &J&m\z&t>Z>9— if >^b*75tt, fcV»859il^lJ:, I22{^1-«fc5fc# 

[0121] £fc, *-fcV|&»75tt, ^mi4cofc§$B c 3 pWi:b-C(Dt!jS^77tr ; ir#UT 
*3?), r^ti]SW77{^ ^63t x ^^h^-A65^, /U67t, M63(D^fe 

^tC^^$ttfcv'^7r>K79^d^^oTV^5o V^7?K79f3\ —^Wyf 

yU8lSr<ixTV^ 0 ^LT, /U81©3fefi»«pmW:, i^^S<D^83 

[0122] ftiS, ^a7^K79(Clfe^S— ^0^^-/1^81 W3te«ggp* s , tf>-»lS*53 
[0123] ^LT, '£^WiI#^6*-tVtm75k:o^-Ob, f3©Hte^l{^^5W 

mm<DimRxf®mtmm<DiiFmRxf^*m^zh<Dx&z 0 
[0124] (m^mmmm) 
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[0125] %&4<DmifoJ&1&lZ.&ibZ>?-' tf^WlS89«, ittt©&5ii^p p B (OloT^o 

[0126] ^-tfV«jK89«, it91^ r.©»91©£«S^^$ttyt7 p 7S'h*— A93 

r.©:/9s*#— A93^?FM$tlfcy^—/W95^, 3S91©3fc^7£ffc$*LfcS' 
3.7^K97fcSr^^.TV»S 0 #7*7— /U95te, tf^^vV3<7}#t$c 

oT> *>a.9*K97tt, — *f^»jffi97f^b-CV^ 0 
[0127] fc*5, ^*-lf^«i»89^*3»tSglWjffi97ff4 % t!VI&H89' IdBttS 

JKWl®97f^©»a^J:oT^7y^<75^PfeD(015A#Rg)^^C#<, v^7?K 

97ld*3ltS— *f©*»l®97fdS, filSlii^oTl/^o 
[0128] fcfc, iai4Sr#fiSUT, i4©»il»5«»p° a ©iI^feiMt5 

*HitaI*99teoVvCift9!i-<5, 

[0129] M4(Dmtetemfc&t>z>iikW}QT.m99tz s m4<DmmMn\z&frz>mwn&<D 

•[0130] ^yKloiteWu Xfll^fcl^aitWfc— ^OX(*^Ki05*S|9!»t^h/T*3l), 

Xtt^>CKl05lC{* % ^7>T^107^xtt^— ^-*109<Z>121&{U;9X«l#ft^ 

Kl 1 lasffctt WvC*5t>, — *fOTtt^f>TKl 1 1 t^tt, V— 13^Y*ft-^— aR* 

[0131] ^-^/Hl3^«, Jfc$s, m*ll^tt<z>fcS^sSrlte-r5*PXWii7*S8S:Jte> 
tLT*3«9, r<D*PX«117rtJz:{i > Ml9^tSJtbtbTV>5 0 Z.<0%W7 

U-hll9^^^-t^ibM89#(DM^D B DX^^^Ma^^^6gRD B o 
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[0132] =^103^3:, Z$4^[R]^t>Tc— ^tc7)Zf6^Kl25^tj-^Tjoi9. — 

Ztt^Kl 25^fi, X^yKl 27^z|i-^-7}?^— * 1 29<DfEllb^J:«9Z#^r|Rl^ 
^»-5ItB^(tibttTV^ 0 £fc, JPX^yKl 27^(3:, ^Sai31$:^i-6^ 
l7lv^l33^t£ttib;h/T:fc<9, MJL^h*127fc&rtZ)mi*^yi33<D7&ma-Z, 
»^tt^fc^5J!Km^l35^^«^2^^137^ t tbnTV^ 0 &*5, 

i tiv^y i33Rx$m2*/is? 137 mu 123 iz.ms.ffy v ^ 0 

[0133] ^«^1131tt, ?nJ**^te^/<}Vy&&(Dmiei, ?uJ»Z<5te=tsVUh 

tiz>h<Dxfo% 0 ^m«i3itt, ra^ioT^-r^n^^^, 

2^MIM (Metal Injection Molding) , ^It^^ioTj^^bTt^U^X.^V^ 
[0134] ^LT, ^c^«flil3lS:fl}^1-S*iflB-fe75y^^tt, cBN, TiC, TiAIN, A1N 
, TiB2, WC, Cr3C2, SiC, ZrC, VC, B4C, VN, Si3N4, Zr02-Y, A1203, S 
i02«*a*£*lt5. &*3, ^m^l31^t#j^i-^^nA^tp=i/^/Vh^« % Cr 
SrlO%^_L^PrU Ni£20%J^X^L&V^^M;i:LV\, 
[0135] ffi|f««i35W:, »10^ft^«j!:«*>a«SSK»|B41tiai«JC % 

[0136] #PX^yKl27^S£l/1vl^l33^^ 

El 1 5tC^-f J^fcS&U'-^S'M 39£ffi V APX—yKl 27\zMVX$Hi^^i 3 
3tm2*sU<?137<D&&:$:fto£o\Z.\^Xh^\ 

[0137] IP*,, HH5^i-J:5^> ^yKlOiteitt, 5:m4l&iLWt&tLX%M, ^^ttl 
4lKlte, T— A143^^^^^^i45(Dig|i^J;^Siai4l47^^^^b-C 
E&pTIBtefSJttbft-O^o f&l*;l^l33£*e*H- 
5^1^^Kl49^1$^ibttT*3<9, T— A143©te«8lcH:, Sg2*/I^l 37Sr«2«Fi" 
5^2/N^Kl51^tte>ttTV^ 0 &*3, *nX^yKl27titt, m^te^Pfc^^ 
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[0138] fi£oT, rf^E— ^145<DMjiCj;f9T— A143£Sig#147$:tp/friL-C 

a$ftl475r^^<bLT[Hl^$-&T. 01^>VKl49<Srj!3PX^5/Kl27^bfllPgitr5^ 
^2^/^137^ffi^Lfc^2/N^Kl51^PX^Kl27^i£^$^ 0 ^UT 
, ;0PX^/Kl27t££9Sg2*^137£*&}#U !g2^:/Kl51<^^fi£fl$ Bfc-T 
5 0 -tU^oT, m2*/^137^1^7^133^^mUT*PX^^Kl27^Mb 

[0139] mfttmm^m^-fZ^ti^^ m7M^133&|g2*/l^l37<^mLT 

[0140] T— Al43*|Hl(B$^rSIS^, mi^/^133X«B2^/W^137^px^ 

[0141] 1314, 015, 016(a), 12116(b), 016(c), 017(a), 017(b)£r#RBX 

T,m4<^»^^^5a^ao^a^fe^oV>T|ftB^i-S 0 
[0142] ^4(7)|im^S^^^^«MCD^a^fe«, tT^lbi|89JCfcJt5— ^ 

(4-2)l«xm£, (4-3Ht±tf xat, (4-4)^>9iSLXmi:?:AiiL-CV>6o 
[0143] (4-1) ^ilg 

016(a) m^"?\fc5^ KV»ii|89fc::}8tt£— ^«Sjffi97«s±^|RjS:lRl< 

«£5K> HUlBmMo p p^LT^-tVlijE89^J f 121^-fe2/hi-?> 0 
[0144] X#1^— ^109St^YWi^— zJ^E— ?115<Dmmz£^Xy L —y , /l'l 



i 



WO 2004/111304 



24 



PCT/JP2004/008213 



[0145] ^:LT, «^i^6i|»^4<75fcS^KS4 I ^-^3V^"C, — ^OgSfM97f<H5SSC*@135£<D 

[0146] (4-2)^!lIi 

fuia(4-l)^xa^^TLfc^^ N X^-^— ^109ROT#^-^— ^ 

ii5<D»^j:oT^— ^ii3^x|ft^f^^OT$fi^r^^i<]$^r^^J;i9, 

^7^K97<D^^97eM^m@131^SMl^^5J:9^^— ^V®J^89(7)^g 

fc, ^-lfV«jM89(D'f4m^:Je)^5^«5{c % £tfc^~s/hl39fc«fcoTf&l*/wy 
133^2^y^l37^^LTAPX^yKl27^*i-S«t5^UTtj^b^:^.^V> 

o 

[0147] ^LT, W^feil^cD&S^S^&V^ V:*^K97«D|&^97e£j&^ffi« 
131tOK^/^/W^^(D^m^^^r5o :niaot, Ell6(c){^i-J;5^ 

<DlBi!]^J;or^mill31^nX^^Kl27<b— fl^KZ#;frfaHia*te|£lb* 

[0148] (4-3) tfc_btfXS. 

SiJlE(4-2)^)^xa^^Tbfc^^,X$ftf— ^109&OTttf— 
ll5<DP«i^«tor^-y/vii3^x#^[^SU^#^i^^lb$^5r^^<J;t), 
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[0149] ^lt, m^»tt(7)fea^s^^*5v>-c, ^lsstsMSCm^issb^^vv 

xVWjknZftZiZ&Zo ItKaoT, 017(a) ^^-TiP^, ^m^^-fdj; 
^-7^^]^153(D*{|lJ^g4LT, ^]^153(7)MiJ^ffi^(Z)^153a?r 

^itmi35^px^Ki27^— wmzzwxfa^mfrte&wimtzir&mzitZo 

[0150] (4-4) £|<93gLXa 

HtflE(4-3)tt_btf HmmT \JtzM. ^ 1 2 1 a^-t^ll j|89£- B.&^L 

^fl r i2itc-fe^b-r^ 0 ^tut, sGia(4-2)i^*x^^Huis(4-3)tt_htfxa^-e 

, tfjji&ir^I^Kci^jE-rri:^^, 017(b) ^-T£5^ i^.^K97tc:&tt6- 
*j-^Kffi97f^{^^^T-r?)c 
[0151] fc*3, fff^(7)m4<D^Jfe^^#«a^n B p^S^fe«, Hk(D£?\zm MM 

[0152] ip^>, mn,mm®i<Dfrz>ms<pK$d\,->x, ^^(Dmm^^^ixt>m^ 

[0153] ^«iPX^990^fe«9^, WPM^ffl^T, ^^K97l^t£-*j-0^ 

Hj®97f<D^lteD£|&*Lfc«9, ^^i53cDj?$^m^^i¥^-^«i;5^Tt-^ti:Ji 

[0154] ^|S(4-3)ttXtfXa^^, ^]^153O^{|iJ^t 0 — =-^yt&m&1&-ft°— 

[0155] <wc N m^mmmm^m \^^xmw-tz> 0 

[0156] ^^lSS^ffi^^/^-fCi^^^HSfc*, ^]^153<Df5H^M^^C5 
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[0158] £fc, ^^153f^m^/^-^J:^^$nTfcoT, ^«^/^-«v-^ 

[0159] u±<nbu%. m4(Dmmmm^n^ mms3(Dm.m : kijkn>tf£.zz>ffimwB. 

^«r<b^#, ^]^153^?f^i-§l^^^^C^<h^V^^, 1^153 

&mm97f<DmmKm-tZ)ti?m*m<-tz>^ttfx%z> 0 m-<p%cmnx.m9 

9i,zx^x±x<Dmm4-im^T.m^mm4-4m^MVT.n^xmn-r^tc^, 

mmwmzm^&^ftxv-m-tz^t&xzzo 
[oi6o] &tc, mmi53^j^i-^m^if^y^^97iz^^mmm97mm:(Dnm 

±&%+ft\mx-z>^t&xzz>tctb s mm53%m&i,tc.m^ ^.7^97^*5 

tt5^i!]®97f^ff&iix^^ 

m^&zmt>M<-tz.b&x%z> 0 
[oi6i] H(-> mm53bi/^7VV97(Dmwbzmm^&^%^t&x%&tcfr^ mm 

i53^^y^v97(Dmm^mmvm<^xj^mm^(D^—\f>W}m89<Dff a 

M*$:7£tS^Z>ZtfrX%% 0 * 
[0162] £fc, fu!E(4-3)tt_Bf xao^^fc-^^X^^P^fc^fCfcoTtt, R» 
lSScD^^^i^^^^^T^fcfe.f^ffi^^^-tVlbmsScDp^K^^ 

[0163] (ISOltil) 

02, 013^E115, 016(3), g]16(b), Eil6(c), 11117(a), Hll7(b), H117 

c^mm^xm5<DmmmmKmt>^m^mmm&(Dm^mc^^xmm-r^o 

[0164] ^5<Z>«^^#^^7cmWp B D ^it^fi, EH6(a){C^-rj^a«§P 
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zmwn&(Dmmx&%m<Dm.&frbfettmwxfr% 0 ^u-c, s&scDmjfc^fi 

{-#:fr£^mMSp n p<a$^^ 

(5-l)|^*XSi:, (5-2)filIli:, (5-3)ttX&f XH^ 

[0165] fc*5, #33, bT>«iH89Bf4, 02^^^— If^V^Sfclffil^ 

tL5tWCfeo-C, if >^i?^3<Dlfo&&^'bbVXmU^mx&>Z> 0 *fc 

% ^a9l>K97^*5Jt6— *f<D^»J®97f^ N fc*^H89A(£3&&JSgBK:&o 

[0166] (5-1) B&icXa 

016(a) ^-r<t9^s ^-^V»]^89A^ioit5-^^»lffi97f^X^[^ 
«:lRj<«fc5m, MI5J^m«^p o p^bT^ll^-lfVll3^89A^*121^-fe5/hi-§ 0 
x-^113^X#^f^S.OT$4^f^^«j$-fr§ri:^J;«9 % —JjcDWkWjm 
97f &K5C«ffil 35dWlRli-5 J:5 t-Jm^- tf V«)S89A(7){ie^:fe^5o ^UT 
, «m«'l4^fe^S^(C*5V>T, -^(D^Wj®97fi:?J!K«^135i:Orp1^/N 0 
/K*)|£^;&®£$B££i*>5 0 rtT/{c«toT, H 16(b) l^TF-fX?^ Mum^/^— 

^7^K97^*3ttS^R&Dj6S^$^fc:^ii, |&5&gB97e£V^o 
[0167] (5-2)^llIi 

7?K97<D ^*gR97e 1 3 1 HQ \ZsVV?3k<Olfcm%:&££tto w*UJL 
<fcoT, 016(c)^-fJ;5Kl, ^^ftm^/^— »c«t!9, ^«ffil31©*tWsfe 
V>(«TOOSJ^^K^->^'>K97<D^^97e^±i^ > ffiffe, &t>VXte*§* 
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[0168] (5-3) tt±.if IS 

135b<Dm^<;U*ifc<Dl&m*m±iSlkZ>o ZthKX^X. EI17(a) IZTjk-TX^ %t 

^iwinissa^MLoo, mm53<Dm£ftfftfe<7)j^&ztez£?^mtt.k 
if*n?^bfrx%z> 0 
[oi69] (5-4) mmisiM 

ffj|E(5-3)tt±lf Xmd^T bfc# ^12 1 frhU?— t"V»j»89 A?:- B. 
»^89A^^^121^-fe-/b-r^ 0 ^LT, BiIlH(5-2)|^*xm^^tfllE(5-3)a:±tf 

IS^T\ Sfl^i^^^^l-^HJ:^, Hll7(b) m^vmrn^ 

[0170] ^*3, ^so^^^^^^m^w^a^M^&f*, m4(ommMmtz& 
[oni] m5<Dmni&m<Dim^\,^xmw-fz> 0 

[0172] «153^«^/^-^,t<9^^n6fc:J6, |«153<D$SH£;&m^4:C£ 

mzm&iczv^ mm53b^7VF97<Dmjb(DM$f-nttfe, ms^itmm^-r^ 
mmizte^xte*), mmi53^^^97(Dmm^m^B^^^b^x^ 0 

[0173] MfC, BtllE(5-3)tt±tfX^^^t 0 -^^im^Px./c^^feoT«, l« 

i53<Dmmw$ , g}±mfot>* j *z-z>zbfrx%, mm53(Dmm&m&Mtbz>zb& 
xzz> 0 

[0174] £fc, ^^153(^«^v^-^J;^^$tLTfooT,^B^/l-=¥-^>^ 
7^K97(D(^^97e^ft6^feT/h$V^m^^^ffl-r^cfe, f«15 
3^^«l^^^nt5^^^K97<D^i!jffi97f^ia(7)^±#^+^}^^- 
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[0175] u±.<Dim%, m5(DMMMm^xm^ \%m53<Dmm&tkms$LCz>$mizm 

fe-fZ^k&X^, ^I^i53^^-rs^(c#^i^^c6ri:^v^cie), f«153 

!B(5-l)^5feX^^SfllB(5-4)i^t)^LX^*TjStT^6fc^ x tfllBM3t^^-r-5 

[0176] £fc, ^SSl53^J^«l»^tt5V3.7!>K97^fett*JRi(j®97f#3fi<75jfiaP 

tt^lh®97f^|^I|X^^i5fiin^^C5r^^<^oT^^^-t^»jM89 

[0177] Hfc, ^Sl53*'>-3.7l7K970#tttJ:3ft@fc^$-«:Sri:*s-Ctsyt«>, «l 
53^^>^^K97(Dm^^tlJilLil<^oT > «7^^-tV«]^89B(Dp a pK^ 

[0178] tfriE(5-3)tt_b^ X@0^^fc , '-->'^X@^Px.fc#^^fcoT^, Affi 

153^^5^%i«fe^^^^fc^,«5n^-t^l|jS89B(75p B pK^[^X$-y: 

[0179] ^±oi5{c x *»WS:V^o*^#*U^lS^1ftK:J;9IftMbfc*s, 

[0180] 2003^6^ IIP ^B^a#ff/rtJ:tiiK$tL^:«FfiS2003-167074-^©rt 

2003^6^ 110 ^0^®#f| : iTlca^ttfc^2OO3-167O73^-(Dp fc 3^ 
, 2003^6 110 lZB&m&WfTizmm&tltc!&m2003-16707 , 6#Ort*» 
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*5^x, m^m^tmmmu^mmt(Dm^/u^<DMcm^m^^:x, ^<d 
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[6] MfEttXtf X&tflfcTUfcfcl!:, Siom&to. Si©|&5fcft>e>^L^JEB(fi»5|5, 

[7] «nEI»*XSK:&o-CH:, ffimi£tt<0&3®««««:/f!v\ S^«5»tt©fc5?S 

mmmmi:mmTi,fr&x&^xmmm&jLm*mi£ttmiz., mm&&<o 

K*r*»UT, litrlB»IK^-^«1»d^iSI«S^fl8»^^^$-e:5»flg^^XS 
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[9] mmmmmn. ^^t-ck ^^^^^ xam^^m^m^m^ 
[io] mmmffii$&(DMtzf&^tmfzi&Mmmb<D^ 
iE^«gi5p B pO]iuiEi&*^ 

[11] BuiE}«Mte;tf*^ 
[12] 

[14] tuiatt±^xa^fcoT«, mmm^<Dh^nmm^m^\ mmm.'&oi-tbz 
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[15] mmtt-tif nmmTistcm^ mmmm<Dmmfct°-~>y!&m*M-tt o -~ 
[i6] mtitt^ifummrvtim^, &m<DmMk±?^?*(Di®mt<Dm.£-ffi^ 
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[19] mu^T.mmT\^tim^ m&tiwnM&m\*\ n^mm®i<D&z>w<Px 
^nMt(Drm^vwfc<Di&'m$:^$L^x^ ^^s^/t^-tu^, wi^m 

[20] liiJlEJl»fc&D B n <Ditu^^ 

i$ttt,iftumtmm<D-uftxtb^xikmxfafrh^ 

igtei-6f*^i2^w#«i9o5%<^r^ 
[21] mjiEmm«^p°nte#>*-^^ 

»*JKl2/^§f*^20O9^O^T;^ 

[22] mm^h^&^b, ^<Dn^w-(o^mmm^f^^—^^m 

mU^^m^bmm^Mmmb(Dm^y<^^(DMim,^^.^X, ^t(DMc^^ 
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(DRfcMm&mm, fern, Rxf/ximmz&T, m&te&&Mf&irz>m&TMb 
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